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PROGRESS REPORT, 1999
This report ofthe Central Crops and Soils Research Station at Highmore, South Dakota is a
progress report and, therefore, the results presented are not necessarily complete nor conclusive.
Any interpretation given is tentative because additional data from continuation ofthese experiments
may produce conclusions different from those ofany one year. The data presented in this report
reflect the 1999 growing season.
Commercial companies and trade names are mentioned in this publication solely for the
purpose ofproviding specific information. Mention ofa company does not constitute a guarantee
or warranty ofits products by the Agricultural Experiment Station or an endorsement over products
of othercompanies not mentioned.
This publication also reports research involving pesticides. It does not contain
recommendations for their use, nor does it imply that the uses discussed here have been registered.
All uses ofpesticides must be registered by appropriate State and Federal agencies before they can
be recommended. Acomplete set of1999 results from SDSU herbicide demonstrations is available
as Extension Circular 678 from your CountyAgent or SDSU.
South Dakota Agricultural Experiment Station
Brookings, South Dakota 57007
Dr. Fred A. Cholick, Dean Dr. Kevin D.Kephart, Director
College ofAgriculture Agricultural Experiment Station
and Biological Sciences
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Introduction Arvid Boe, Temporary Manager,
and Mike Volek, Station Superintendent
On June 30, 1999 the State of South Dakota celebrated the Central
Crops and Soils Research Station's first ICQ years of agricultural
research and service. The Centennial Celebration was held on the
station and was attended by over 200 people. The program included
speeches by Dr. Fred Cholick, Dean of the College of Agriculture and
Biological Sciences, Dr. Kevin Kephart, Director of the South Dakota
Agricultural Experiment Station (SDAES), Dr. Ray Moore, Emeritus
Director of the SDAES, Brad Farber, station manager, Gary Haiwick,
area rancher, and Bob Duxbury, area legislator. Rod Domke interacted
with the Secretary of Agriculture's Office in Pierre to obtain a
Governor's Proclamation that recognized the station on that day. Dr.
Dale Gallenberg, Department Head of Plant Science, moderated the
program. The program was followed by dinner and tours of crop
research.
Dr. Cholick provided the food, the City of Highmore provided
tables, and Heartland State Bank of Highmore and First State Bank of
Highmore/MiHer provided cups, plates, and utensils for the dinner.
Pioneer Garage ofHighmore provided pickups and tractors for the tours.
Dixie, Shanda, and Sherise Volek were gracious hostesses throughout
the celebration and made everyone feel 'right at home'. The summer
employees did an outstanding job of grooming the grounds and assisting
with the meal and tours. To all of these folks and the many other people
that unselfishly helped with various activities during the celebration, we
want you to know that we sincerely appreciate your individual
contributions.
We are pleasedthat Mary Brashier has allowed us to reprint in this
issue of the Annual Progress Report her article on the history of the
station that originally appeared in the Summer 1999 (Volume 50,
Number 3) issue of Farm & Home Research. In her article, Mary
artfully takes you on a journey through time from 1899 to the present.
Along the way, she calls your attention to key events or discoveries on
the station that impacted agriculture in the northern Great Plains and
beyond.
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The research conducted each year and included in this report
involves long hours by staff from many disciplines at SDSU and the
Highmore Research Farm. Their efforts in contributing to this
publication each year are greatly appreciated. Support and input from
area producers, ranchers. Advisory Board members and County Agents
is also greatly appreciated.
If anyone has comments or suggestions pertaining to research on
the farm or questions and input on any other matter, please write or call.
Address correspondence to;
Dr. Kevin D. Kephart, Acting Director
Agricultural Experiment Station
South Dakota State University
Brookings, SD 57007
(605) 688-4149
E-mail: kevin_kephart@sdstate.edu
Brad Farber, Research Farm Manager
Box 2207A
South Dakota State University
Brookings, SD 57007
(605) 688-6139
Dr. Dale Gallenberg, Head
Plant Science Department
South Dakota State University
Brookings, SD 57007
(605)688-5123
E-mail: dale_gallenberg@sdstate.edu
Special thanks to NancyKleinjan for her assistance in preparing this report.
Kevin D. Kephart, Director
SD Agricultural Experiment Station
The past year was monumental for the SDSU Central Crops and Soils
Research Station at Highmore (commonly called the Highmore Research Farm).
The year marked a full century of agricultural research on a location other than the
main land-grant campus. Highmore set the example for what would become a
hallmark for agricultural research. Today, research stations throughout the
Northern Great Plains represent university engagement in working with
agricultural producers and families in their own communities.
The credit for this forward thinking goes to Highmore banker, Mr. Frank
Drew. His actions led to obtaining the property and presenting it to South
Dakota's land-grant college so that agricultural research could be conducted in the
central section of the state. Professor N. E. Hansen was receiving considerable
notoriety in 1899. No doubt. Drew wanted some of Hansen's new forages to be
tested at Highmore in order to solidify agriculture and small town businesses.
In the article entitled "Highmore Highlights"; Mary Brashier presents
several important milestones that have been achieved at the Highmore Research
Farm. Several important people in agricultural research made discoveries and
contributions while working at Highmore. If the Agricultural Experiment Station
compiled a hall of fame list, the names Garver, Wilson, Hansen, McFadden, and
Ross would certainly be included.
Despite their contributions, the most important assessment of research
conducted at Highmore is impact. We will take due credit for scientific
contributions, but application of science is what matters most. Like many decades
past, beef and wheat operations seem to dominate in Hyde County. Alfalfa and
grass mixtures, public wheat varieties, modem weed control and fertility programs
can be recognized simply by taking time to observe.
The Highmore Research Farm could not be successful without dedicated
involvement by members of the local community. I want to thank all current and
past members of the research farm advisory board for their dedication to
agricultural research. We all have much to be proud of.
Dale Gallenberg, Head
Plant Science Department
Greetings from the Plant Science Department at SDSU! The past year
- 1999 - was indeed an event-filled one for the Highmore Research Station.
Established in 1899, the Station is the oldest operating university research
farm in the Upper Great Plains. We celebrated the Centennial of the Station
with a program of speakers, supper, and the regular summer farm tour. All
in all, it was a very memorable event.
Beginning this past spring. Brad Farber, Farm Manager, took a leave
of absence, which continues at this time. Arvid Boe, Forage Breeder, has
been Acting Manager, with significant assistance from Robin Bortnem,
Research Associate. Mike Volek, Senior Ag Research Technician stationed
at Highmore continues in that capacity although his time allotment was
officially reduced to 50%.
The Station continues to be a very active research site for the Plant
Science Department and cooperating units. Projects include basic
agronomic studies, variety evaluation, and pest management of small grains,
forages, row crops, and woody plants. Much of that work is summarized in
this Annual Report. As established 1GO years ago, the Station remains a site
to truly test plants against some of the worst stresses - temperature,
moisture, pests, and others - that the South Dakota climate and landscape
provides.
While resources are limited, we try to maximize what we can do at the
Station to benefit producers in the region. We leam a lot from our work at
the Highmore Research Station, and we hope that we provide good
information and materials for producers to work with. But if you have some
ideas of work you would like to see done at the Station, please share those
ideas with us through one of the Board of Directors members, local
Extension Educators, Mike, Arvid, other SDSU staff, or myself.
Thanks to everyone for his or her interest and participation in the
work at the Station. Here's to the next 100 years!
I'l
Hyde county farmers surely must
have congratulated Frank Drew
of Highmore when he donated
117 acres of land to the South Dakota
Agricultural Experiment Station in 1899.
For one thing, they were grateful.
Droughts in the 90s were thinning out
the less hardy farmers and overstretch
ing the resources of the remaining ones.
They'd asked State College in Brookings
to build a local experiment farm but on
ly federal money was available, and that
couldn't be used. They'd put pressure
on the State Legislature, which autho
rized the venture but failed to appropri
ate any money for it.
Drew, Highmore bank owner,
would naturally understand their
needs. Periodic droughts would
keep Hyde County from prosper
ing. The country was dry, wind
blown, and experienced deep low
temperatures in winter and searing
highs in summers, yet it was well
suited for cattle, if the feed held
out.
So he wrote a stipulation into
the contract: Before he'd hand
over the deed, he would have to be
assured the research station would
be used to study "drought re
sisting forage crops."
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The very first field station in the
northern Great Plains
celebrates its centennial
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While Hyde County farmers saw this
as a welcome step to stability, there
probably still were whispers. "Look
what he did. He got rid of tfiat worth
less piece of ground."
]l^)epending on who was talking, the
new experiment station north of the
railroad tracks at Highmore was the
poorest land in the township, maybe
even in the county. Its former owner
had let it go for taxes.
At the October 1887 tax sale. Drew
and two others were the high bidder for
this undeveloped property and several
by Mary Brashier
other parcels of land; the total tax due
for the package was $54.69.
The other men soon sold their in
terests in the acreage to Drew and his
wife Lillie who in 1899 donated it to
the Experiment Station. Perhaps
prodded by this public-spirited ges
ture, the Hyde County commissioners
chipped in $600 to build a seed and
tool shed and appointed a committee
"to supervise the fitting up of the
grounds."
If forages would grow on the new
Highmore experiment farm with its
poor soils, they would grow anywhere
else in the county.
In 1907, the Stote Legislature appropriated $8,000 for abam, seed house, and residence, even though the
superintendent hod oflfefed to $1^ in the seed house. Lower picture is as buildings appeared in 1919.
V^ver the ensuing 100 years, the gift
Frank Drew gave Hyde County grew to
enormous proportions. That "poor" par
cel of land, never enlarged past its origi
nal 117acres, was the very first research
farm in the north-central U.S. and today
is known as the premier "stress station"
for the semi-arid portions of the north
ern Great Plains. Highmore is the envi
ronmental test; as they said back in
1899, if it grows at Highmore ...
Forages could grow at Highmore. Need
ed were ones that could withstand drought.
1899: Thirty grass and clover plots were
planted. Turkestan alfalfa, brought from
Russia by USDA Plant Explorer and State
College Professor N.E. Hansen, Brookings,
was seeded and tested for the next 15 years.
1901: The first grass breeding project in
South Dakota sought to find a superior vari
ety of smooth bromegrass, which had al
ready showed high yield, drought resistance,
and winter hardiness at the station.
1902: Green needlegrass, western wheat-
grass, and smooth bromegrassshowed
promise for range renewal. Annualsorghums
had value as winter feed and during drought.
1904: The annual report listed 200 small
plots of grasses and cloversstarted in the
In 1912, SamCarver,
station superintendent,
spotted anodd characteristic
insome yellow-flowered alfalfas.
The roots "crept,"upto 3feet
from theparent plant before
putting upnew shoots.
The traitwas incorporated into
a pasture atfatfuTravois.'
search for drought resistant species. The
Turkestan alfalfas from 1899 were producing
up to 1!^ T/A of hay. Hayfrom four millets
went well over 2 T/A.
1906: Alfalfas and clovers on the South
Dakota frontier are rich in "flesh-forming
food, and when fed in conjunction with our
highly carbonaceous grains, such as corn
and barley, furnish a better balanced ration
for live stock than when fed native prairie
hay' (James W. Wilson in AES B 94).
1907: Variety testing of 20 alfalfas from
other regions of the country was started in
cooperation with USDA.
1907: 'More work in plant breeding has
been done with the foxtail millets at the
HighmoreStation than with any other one
crop" (W.A Wheeler in AESB 101).
1911: Starting in the fall of 1910 and into
1911, rain and snow were unusually scanty.
In the summer came blister beetles and
grasshoppers. "Seasonal conditions at High-
more for 1911 have been the most severe
since the establishment of experiments
there." Yet, alfalfa "has demonstrated that it
can produce a fair crop when all other hay
crops fail" (Samuel Carver, annual report).
1912: Carver began to notice a "peculiar
root system" on a yellow-flowered alfalfa
(Medicago sativa falcata) variety that had
been grown at Highmore ever since brought
to the U.S. by Hansen. Some roots extend
ed TA to 3 feet from the parent plant before
sending shoots to the surface. After WWII
this valuable characteristic was incorporated
into the grazing type alfalfa 'Travois,'
1913, date ofthis picture, was the third year ofa
severe drought in the Highmore area Worse yet,
the previous winter had been open and dry.
Sweetchver plots managed tosurvive but stands
were thia Purpk^fhwered alfalfd plots were also in
bad shape; yelhw^flowered alfalfas fared better.
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released in 1963 after extensive testing at
Highmore under intensive grazing pressure
(Garver, annual report).
1913: The third year of a severe drought,
combined with an open, dry winter and al
ternate freezing and thawing in the winter
caused alfalfa and clover stands to thin out.
The falcata alfalfa survived the beastly
weather in good shape, The purple-flowered
alfalfas suffered severely.
1914; 'Cossack' and 'Ladak' alfalfas, test
ed at Highmore, were released.
1936: A forage sorghum low in hydro
cyanic acid was selected at Highmore by the
simple method of turning a cow into the
plots. She thrived, the sorghum and a selec
tion from it called 'Rancher' were the first
low prussic acid varieties in the U.S., adding
millions of dollars to the forage economy.
1940s: The smooth bromegrass variety
'Homesteader' was released.
1947: Early growth of Kochiascoparia is
leafy, palatable, and nutritious. It grows
abundantly when lack of moisture limits
more familiar forages. It is grasshopper re
sistant and high in protein. In a pinch it
would make highly adequate hay or silage.
1956: "Grass-alfalfa mixtures will on the
average yield about twice as much as grass
alone, and this differential will tend to in
crease each succeeding year" (Jim Ross in
AES C 124).
1957: The high forage and seed yields of
a new intermediate wheatgrass were first
recognized at Highmore. Named 'Oahe,'
..♦/
In 1912, every month except February and May was short in moisture. Hot winds in July wiped out
any gains May rains gave. Shown here is "edge effect,"more robust alfalfa plants along the outside
ofthe plot because ofadditional moisture tothe roots from the cultivated ground on the left Ifrows
instead ofbroadcast plots had been planted, Sam Garver said, the estimated hay yield would be off.
this large-seeded and highly productive
strain was released in 1962.
Small grains projects soon enlarged the
scope of research. Hardly a variety was re
leased by the Agricultural Experiment Sta
tion that was not tested at Highmore:
1904: The season "was practically per
fect for growing durum wheat." Kubanka
5639 was far and away the best of the vari
eties, "while the inferior sorts should be rele
gated to the elevators"as quickly as possible
(James H. Shepard in AES B 99).
1904: Tests were run on 47 macaroni
wheats, 2 bread wheats, 2 emmers, 6 oats,
26 barleys, "all showing admirable qualities"
(W.A. Wheeler in AES B 84).
1913: Tests of winter wheat began,
1919: Edgar S. McFadden was put in
charge of cereal investigations at Highmore.
Getting nowhere increasing seed from his
Marquis-emmer cross, he harvested and
threshed everything in bulk and grew a
"mixed population for several generations to
give promising types a chance to make their
appearance." 1919 was a bad rust year, giv
ing him the opportunity to separate resistant
and susceptible types. "Only a fraction of
XWC-Mwiv:-; c -. ~ —
EoHy ottemptj to encourage frees were not successful, but 1940s plantings ofwindbreaks, orchards, and omomenfab survive^ as shown in these aerials, dates unknownfrom 0bon^ windswept prairie fbrmsteott the stotion has become 0showcase and regiono/testing site for dry/and woody pfcints.
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one percent of the original bulk seed re
mained, but between four and five thousand
plants were grown from it in 1920. About
100 of the more promising plants were se
lected and tagged for further study. All of
these selections, except six which appeared
to be true wheats, were eventually discard
ed" (McFadden. speech). He and his family
lived in the seed house for the 2 years they
spent at Highmore. When federal appropri
ations were cut. the McFaddens moved back
to his farm in Day County where he contin
ued his work that led to rust-resistant 'Hope'
wheat, parent stock widely used in breeding
new rust-resistant varieties.
1932: A 19-year summary identified
adapted varieties of spring, winter, and du
rum wheats, emmer. oats, flax, barley, winter
rye. and millet.
Corn and sorghum were first grown in
the Highmore area as fodder;
1900: The area was noted for its high
winds which blew the corn about, but scien
tists grew the crop successfully.
1913: 'Dakota Amber Cane.' selected at
Highmore. contributedgreatly to the forage
economy for more than 50 years.
1930s: After the hybrid corn breeding
program wasestablished at Brookings. High-
more became the major testing site to select
hybrids of the same maturity at Brookings
but with better adaptation for the lower rain
fall areas of the state.
1940s: 'Norghum' and 'Reliance'
sorghums were released after extensive tests
at Highmore.
1970s: Thirty inbred lines of corn select
ed for stalk rot resistance, as indicated by
stalk strength, were released after testing at
Highmore.
Crop management studies help farmers
increase and stabilize their economic returns:
1905: Sixteen plots were prepared to test
different tillage practices against alternate
croppingand summer fallow. This line of
work is very much needed in the region rep
resented by the Highmore Station" (WA
Wheeler in AES B 96).
1932: A 19-yearstudy showed the most
efficient crop sequence to be a cultivated
crofvsmall grain-legume. Theorder of se
quence was more important than the specif
ic kind of crop itself.
1955: When wheat was grown continu
ously from 1942 to 1955. yields decreased as
much as 9 bu/A With fallow or sweetclover
fallow, yields remained essentially the same.
Adding a row crop in the rotation increased
wheat yield "considerably" over continuous
wheat (B.L. Brage in AESC 124).
Windbreaks and orchards bring shel
ter and add beauty to the prairie:
1901: Russian wild olives and Siberian
pea trees were set out near the old seed
house. Russian olive was not a very thrifty
tree in the central South Dakota plains.
1942: The first of windbreak, orchard,
and ornamental trees and shrubs were plant
ed. Before this the farm was almost tree
less. "Most wild fruit has disappeared at a
rate faster than it has been replaced by do
mestic plantings" (RE. Collins and S.A.
McCrory in AES C 124).
1965: The station became part of the re
gional testing program for woody ornamen
tals in which 6 to 20 varieties of ornamental
trees and shrubs continue to be planted ev
ery year under dryland conditions. The
station is a showcase of shrubs and trees
best adapted for use in landscape plantings
and tree belts in central South Dakota.
The farm, first research farm in the
north-central U.S.. is an integral part of its
community. It began under the name of Co
operative Range Experiment Stationin 1899
^ i
because of an operating agreement between
the Experiment Station and the USDA.
changing to the Highmore Substation in
1906. In 1948 it became the Central Substa
tion. In 1972its present formal name of
Central Crops and Soils Research Station
was adopted. Most Hyde County residents
still call it the Highmore Experiment Farm,
however. People still talk and write about:
1902: Arrangements were made to fence
a pasture and build a barn for the work
team. A sulky cultivator and a seed cleaner
were purchased, but Superintendent D.A.
Saunders would have to wait for the subsoil
plow and two-horse grain drill.
1906: "The work of the Station has been
seriously handicapped for the past tfiree
years by the inadequate buildings and equip
ment of the Station. Thousands of varieties
and selections of seeds grown during the
past yearare stored in a shed where they are
likely to be destroyed by pests, or lost at any
time. ... The building that is needed above all
others is a seed house for the storing and
handling of seeds and plants" and which
would furnish a "sleeping room for the super
intendent" (W.A Wheeler in AES B 96).
1907: The State Legislature appropriated
$8,000 for buildings, and the house, seed
house, and a second barn were built. The
1!^ story house has been a residence for the
station superintendent ever since.
1907: "Where transportation charges are
highand the price of grainsare lowas is the
case in the Northwest the cattle feeding
proposition should be thoroughly consid-
"Highmore results are worth using as abasis for faming operations"(AN. Hume In
AES Bniy Date ofthis crop tour is 1925.
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ered before shipping both grain and stock
to the market separately" (James W,Wilson
in AES B 100).
1918: 'It is doubtful if any similar sta
tions in the country could be cited that car
ry any greater numberof [plotexperiments]
with the use of limited funds. This is espe
cially true at Highmore ... It is not possible
to over-estimate the benefit which the sever
al sub-stations have been and will be to
South Dakota" (A.N. Hume, annual report).
1930s: Highmore sawcomplete crop fail
ures in 1933, '34, and '36 because of
drought. Grasshoppers were an additional
stress; 12,000 tons of grasshopper poison
were spread in Hyde County in 1934, ac
cording to the Historical Society. Moderate
rust infestations came in 1935, '37, and '38.
Dust storms and forced destruction of cat
tle herds are still painful memories for old-
timers. In 1936, CBS radio broadcast from
Highmore, the heart of the drought area.
What goes around ... in 1976, national televi
sion came to Highmore for the same reason.
» ^ V
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1995; The station recorded 33.04 inches
of precipitation. The 1991-95 average was 26
inches per year, collectively the wettest peri
od on record (17.5 inches of precipitation
was an "averageyear"). In 1996-97, one of
the coldest and snowiest winters in history,
the station recorded 83 inches of snow from
October to April.
1998: Mike Volek, farm superintendent
who came to work at the Station out of high
school in 1971,was elected Hyde County
sheriff. His wife Dixie is on the city coun
cil.
1999; Brad Farber, farm manager, is on
leave to pursue another scientific project.
Arvid Boe,forage breeder at SDSU,will fill
in as temporarymanager until Barber's re-
what happened to Frank Drew?
He won a seat in the South Dakota
Senate for the 1891-92 term. In 1893 he
returned to Wisconsin, the state of his
birth, and established a bank in Tomah.
He kept his South Dakota connections,
however, owning the Highmore bank in
partnership with his brother Socrates.
Drew relatives continue in the state. ❖
Material for this story was compiled from inter
views with Brad Farber and Mike Volekof the
Highmore Station, John Awald of the Agricul
tural HeritageMuseum. Brookings, and from
Agricultural Experiment Station (AES) bul
letins (B). circulars (Cj. and annual reports
and several Hyde County histories.
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Monthly temperature and precipitation data for the research station during 1999.
Temperature (°F)
Month Maximum Minimum Mean Precipitation (inches)
January 26.4 5.2 15.8 0.20
February 42.6 23.3 33.0 0.10
March 48.5 25.9 37.2 0.60
April 58.1 33.6 45.8 3.22
May 67.9 44.9 56.4 4.70
June 76.8 55.1 66.0 5.47 .
July 87.3 62.8 75.0 2.30
August 86.3 57.9 72.1 4.17
September 70.4 44.3 57.4 2.07
October 62.0 33.3 47.6 0.65
November 56.0 28.3 42.2 0.00
Average temperatures were near normal for most of the growing season (April-August).
September was about 4 degrees cooler than average and November was 10 degrees warmer than
average.
The spring of 1999 was relatively wet, with precipitation from April through June
exceeding the average by about 5 inches. July was slightly drier than normal, but rainfall
received during August was about 2 inches above normal. October and November were
relatively dry.
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COOL-SEASON ANNUAL FORAGES
Vance N. Owens
Oats are commonly harvested for forage when used as a eompanion erop in alfalfa
establishment Research also shows that oats grown in association with other legumes provide
exeellent tonnage and high quality forage. Including alegume in the mixture generally increases
crude protein (CP) by 2 to 4 pereentage units. In addition, neutral detergent fiber (NDF) is
substantially lower and aeid detergent fiber (ADF) slightly lower when legumes are combined
withoats compared to oats grown alone.
In 1999, oats were grown alone or with several other legumes (Arvika field peas, berseem
clover, and ifalfa) in addition to 'Trapper' field peas. Plots were established on 29 April 1999
and harvested on 6 July (early harvest) or 22 July (late harvest). The objeetive was to identify
which mixture might work best for central South Dakota, both from a production and quality
standpoint. Seeding rate varied aecording to forage mixture and whether oats were planted alone
or in a mixture with the legume (Table 1).
Table 1. Seeding rateof oats sown alone or in a
mixture withfield peas, alfalfa, or berseem elover.
Seeding rate (PLS)
Seeding information plants/ft^ lb/acre
Troy oats alone 23 76
Troy oats in mixture 15 49
Nitro alfalfa in mixture 60 12
Berseem elover in mixture 60 12
Trapperpeas in mixture 10 98
Arvika peas in mixture 10 151
Yields have been summarized for 1999, but quality work remains to be done during the
winter (Table 2). Oats were at the milk and peas at mid- to late-blossom for the early harvest
On the late harvest date, oats were at the mid-dough stage of maturity whereas peas had
undergone signifieant pod development.
Clearly, yields inereased substantially at the later harvest date. Although yields are greater
forage quality will decline significantly with advancing maturity. This will be verified in the lab
later this year.
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Table 2. Yield of oats sovra alone or in mixture with peas,
berseem clover, or alfalfa harvested on two dates at the Central
Crops and Soils Research Station near Highmore, SD in 1999.
Forage mix and time of harvest Yield
Early harvest (6 July) Tons DM/acre
Oats alone 2.6
Oats/Trapper peas 2.7
Oats/Arvika peas 2.8
Oats/berseem clover 2.6
Oats/Nitro alfalfa 2.7
Late harvest (22 July)
Oats alone 4.2
Oats/Trapper peas 4.3
Oats/Arvika peas 4.6
Oats/berseem clover 4.4
Oats/Nitro alfalfa 4.2
LSD (0.05) 0.6
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WINTER WHEAT BREEDING AND GENETICS
Steve Kalsbeck and Rich Little
SUMMARY OF ACTIVITIES
The Winter Wheat Breeding and Genetics Program utilizes the Highmore Research
Station primarily for early-generatidn testing and evaluation of advanced-generation lines.
The breeding program also conducts field trials at several other sites throughout South
Dakota. Highmore Research Station Winter Wheat trials in 1999 included:
i) The Crops Performance Testing (CPT) Variety Trial, under the coordination of Dr.
Bob Hall. The trial included 36 entries, consisting of 29 released varieties (including
three new releases from Nebraska and South Dakota) and seven advanced lines (five
from our program). This trial was also grown at 14 other South Dakota sites. Harding
was released in 1999 after four years of CPT testing as SD92107;
ii) The South Dakota Advanced Yield Trial (AYT), with separate nurseries for hard red
and hard white lines. The AYT Red nursery included 45 entries, consisting of 35
advanced experimental lines and 10 checks. The AYT White nursery included 26
advanced lines, 5 hard white varieties from other breeding programs and 4 hard red
checks. In previous years, only 3 white lines had been tested in the Advanced Yield
Trial. The AYT nurseries were also grown at seven other sites in South Dakota. Each
year, 3 to 6 superior experimental lines are selected from these nurseries and advanced
to the CPT VarietyTrial and the Northem Regional Testing Program;
iii) A Miscellaneous 3-row nursery with 199 entries, including selections from regional
nurseries, germplasm developed by cooperating programs at SDSU, lines with
insufficient seed supply for other nurseries, and re-selections from advanced lines;
iv) Early-generation Fj-bulk populations, consisting of 556 different cross combinations.
Elimination of undesirable Fj populations is based on visual observations, pedigree
and parental characteristics, and bulk yield. Desirable Fj populations are advanced to
the F3 bulk nursery for ftirther evaluation prior to head selection the following year.
TRIAL CONDITIONS
The nurseries at Highmore were planted three inches deep into black ground with very
dry top soil on 9/9/98. Despite the deep planting, fall stand establishment was mostly good
due to good rains in late September. Due to the mild winter, very little winter injury was
observed. Fusarium head scab was observed among entries in the CPT trial at levels of 0 to
14% infection rate and 0 to 100% severity. Yield and agronomic data are presented in Table 1
for the Crop Performance Trial and in Table 2and 3for the Advanced Yield Trials.
ACKNOWLEDGEMENTS
Each year, 600-800 new cross combinations and experimental.lines are developed by the
winter wheat breeding program. In addition to the excellent support ofour wheat pathology
programs (small grains pathology and virology), the consistent financial support from the SD
Wheat Cormnission and the SD Crop Improvement Association is essential for ensuring
continued availability ofimproved winter wheat varieties for producers inSouth Dakota.
16
Table 1. Means for 1999 and 2-year Averages for 1998,1999 Crop Performance (CPT) Trials
Highmore Research Station
ENTRY ORIGIN Yield Test Weight Protein
(with variety
release year)
(bu./
acre)
Pot.
from
ave.
2-
year
ave.
Pet.
(lbs./ from
bu.) ave.
2-
year
ave. (%)
Pot.
from
ave.
2-
year
ave.
2137 KS-95 71.4 29 73 60 8 1 62 11.1 -10 11.3
Wesley NE/USDA-99 69.4 25 73 59.2 . -2 61 11.5 -7 11.6
XH1888 Hybritech-99 66.8 20 62.0 3 12.1 -2
Hondo Agripro-98 66.6 20 61.6 2 12.9 5
Millennium NE-99 64.8 17 60.3 0 12.2 -1
NE93613 NE 64.7 17 61.2 2 12.1 -2
Nuplains (White) NE-99 64.2 16 61.5 2 11.9 -3
Vista NE-92 63.1 14 72 59.4 -1 60 11.4 -7 11.9
Heyne (White) KS-98 61.6 11 61.1 1 12.6 2
SD94149 SD 61.2 10 69 62.3 4 63 12.1 -2 12.0
Alliance NE-93 60.9 10 66 59.4 -1 61 10.5 -15 11.3
Windstar NE-96 60.1 8 66 58.5 -3 59 11.3 -8 12.0
TamlO? TX-84 59.8 8 64 60.2 0 62 11.5 -7 11.8
Nekota-Dividend NE/SD-94 59.7 8 60.5 0 11.6 -6
Culver NE-98 57.7 4 69 60.9 1 61 9.8 -20 11.5
Nekota NE/SD -94 57.2 3 65 60.1 . 0 62 12.1 -2 12.5
Jagger KS-94 56.9 3 65 61.2 2 62 11.5 -7 12.0
SD95218 SD 56.3 1 59.9 0 12.9 5
ND9560 ND 56.3 1 57.5 -4 13.7 11
QT7406 Hybritech-97 56.1 1 59.6 -1 10.5, -15
SD94241 SD 54.2 -2 67 61.2 2 61 11.1 -10 11.6
SD95203 • SD 53.7 -3 61.9 3 11.8 -4
Ransom ND-98 51.1 -8 59 57.1 -5 59 13.4 9 13.4
SD93267 SD 51.0 -8 59 61.3 2 62 13.3 8 13.8
Betty (White) OK-98 50.8 -8 61.2 2 12.4 1
Arapahoe NE-88 50.5 -9 59 59.4 -1 60 12.4 1 13.2
Pronghom NE-95 50.2 -10 59 61.1 1 62 14.0 14 13.8
Harding SD-99 49.5 -11 53 60.5 0 60 14.1 15 14.2
Tandem SD-97 49.2 -11 59 61.6 2 62 13.1 7 13.4
Siouxland NE-84 49.0 -12 56 56.5 -6 59 12.8 4 12.8
Rose SD-81 48.5 -13 59 62.0 3 62 12.8 4 13.0
Crimson SD-97 47.4 -15 55 62.3 4 63 13.0 6 12.7
Seward ND-87 47.0 -15 54 57.2 -5 60 12.2 -1 12.0
Elkhom ND-94 41.2 -26 48 59.5 -1 61 13.0 6 13.4
Scout66 NE-66 37.4 -33 46 60.8 1 62 13.0 6 13.3
Roughrider ND-76 33.2 -40 44 57.7 -4 60, 14.5 18 14.0
Mean
LSD (.05)
CV (%)
55.5
10.3
6.7
61 60.2 61 12.3 12.6
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Table2. Meansfor Highmore 1999Advanced Yield(AYT) Trial,Hard Red Winter Wheat
Entry Height
(cm)
Grain Yield
(bu./acre) Pet. from ave.
Test Weight
(lb./bu.) Pet. from ave,
2137 37 68.0 20.7 61.1 0.0
SD97457* 40 67.2 19.3 62.2 1.9
SD95218* 42 67.1 19.1 60.3 -1.1
SD97456* 37 66.3 17.7 59.9 -1.8
Nekota 37 63.3 12.4 63.6 4.2
SD96294 38 62.5 11.0
TAM107 36 62.4 10.7 61.5 0.7
Jagger 34 61.5 9.3 61.3 0.5
SD96140* 60.7 7.9 60.8 -0.4
SD92107-1* 43 60.7 7.7 61.1 0.0
SD95203* 40 60.6 7.6 61.9 1.4
Alliance 40 60.6 7.6 59.8 -2.0
SD97088* 39 60.2 6.9 60.9 -0.2
SD97287 39 59.9 6.4 61.6 1.0
SD97334 41 59.6 5.9 63.0 3.3
SD92107-5* 41 58.5 3.9 62.2 1.9
SD97182* 44 57.9 2.8
SD97050 39 57.7 2.5 61.9 1.4
SD97103 40 56.9 1.0 59.6 -2.3
SD94149* 38 56.8 0.9 62.2 1.9
SD97104 43 56.5 0.3 60.8 -0.4
SD96306* 39 56.4 , 0.2 61.3 05
SD97428 39 56.3 0.0
SD96150 40 55.9 -0.7 61.8 1.2
SD97448* 40 55.3 -1.8 61.2 0.3
SD97426 38 55.3 -1.8 60.5 -0.9
SD96132 41 54.8 -2.6 57.2 -6.2
SD96129* 40 54.8 -2.7
SD93267 44 54.7 -2.8 62.0 1.7
SD96066 42 54.6 -3.0 59.5 -2.5
SD96292 39 54.2 -3.7 61.5 0.7
ND9560 40 53.7 -4.7 59.6 -2.3
Tandem 39 53.3 -5.3
Arapahoe 39 52.9 -6.1 61.9 1.4
SD97429 41 52.3 -7.0 62.5 2.3
SD97423 39 51.9 -7.8 61.8 1.2
SD92107* 42 51.4 -8.6 60.5 -0.9
SD94241 37 50.5 -10.3 62.2 1.9
Scout66 41 48.4 -14.0 62.3 2.1
SD92107-2* 39 48.4 -14.1
-1.8SD96024 39 48.3 -14.2 59.9
SD92107-4 40 48 0 -14.7 59.2 -3.0
SD92107-3* 38 47.1 -16.4 60.2 -1.3
Crimson 40 45.8 -18.6 62.6 2.6
Elkhom 44 45.5 -19.1 60.9
-0.2
Mean 40 56.4 61.1
LSD (.05) 6.3
CV (%) ^
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Table 3. Means for Highmore 1999 Advanced Yield (AYT) Trial, Hard White Winter Wheat
Entry Type
(bu./acre)
Grain Yield
Pet. from ave.
Test Weight
(Ib./bu.) Pet. from ave.
Platte White 74.6 21.8 62.9 6.0
2137 Red 73.5 20.0 60.3 1.7
N97S295 White 70.3 14.7 59.6 0.5
SD97W604** White . 70.0 14.2 60.3 1.7
SD97W609** White 69.8 13.8 58.8 -0.9
Nekota Red 67.4 9.9 60.8 2.4
SD97W603 White 67.2 9.6 59.8 0.7
Heyne White 66.4 8.3 61.8 4.1
SD97W624** White 66.3 8.1 58.2 -1.9
N97S209 White 65.6 7.0 61.3 3.4
SD97W606 White 65.2 6.3 59.4 0.0
SD97W641 White 64.9 5.9 59.6 0.5
SD97W616 White 64.8 5.8 60.2 1.5
N97S290 - White 63.9 4.2 59.8 0.7
N97S273 White 63.5 3.7 58.7 -1.2
Nuplains White 63.4 3.4
SD97W615 White 63.3 3.2 61.1 2.9
SD97W651 White 63.2 , 3.1 58.8 -0.9
N97S195 White 61.9 1.0 57.8 -2.6
Jagger Red 61.9 0.9 59.8 0.7
N97S155 White 61.6 0.6 59.4 0.0
N97S078 White 60.6 -1.1 58.2 -1.9
N97S194 White 59.2 -3.4 58.2 -1.9
SD97W650 White 59.1 -3.6 59.1 -0.4
SD97W638 White 59.0 -3.7 57.8 -2.6
N97S281 White 58.8 -4.1 58.2 -1.9
Arapahoe Red 58.2 -5.0 60.5 1.9
SD97W634 White 57.9 -5.5 56.5 -4.7
N97S343 White 56.6 -7.6 58.5 -1.4
SD97W642 White 55.8 -9.0 58.2 -1.9
SD97W664t White 50.6 -17.5 58.7 -1.2
SD97W623t White 50.6 -17.5 56.1 -5.4
SD97W648t White 47.5 -22.4 60.2 1.5
Betty White 41.9 -31.7
Elkhom Red 41.5 -32 3 59.6 0.5
Mean 61.9 59.3
LSD (.05)
CV (%)
6.7
7.9
**Basedon average performance at othersites andresultsof laboratory and field screening tests,
this line was selected and advanced to CPT for further testing.
I Based onaverage performance atother sites, this line was rejected for further testing.
* Based on averageperformance at olher sties, this line was selectedfor further testing.
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CEREAL APHID CONTROL IN HARD RED WINTER WHEAT, 1999, WITH
DIFFERENT RATES OF IMIDACLOPRID SEED TREATMENT
Louis Hesler, Kurt Dagel, and Max Pravecek, USDA-ARS, Brookings
SUMMARY
In this study, winter wheat yield did not differ among seed treatment rates, but test weights
were greater in plots with Gaucho™ (imidacloprid) seed treatments. Gaucho suppressed cereal
aphid populations, which were relatively low. Results with the 1.5-oz rate of Gaucho were no
better statistically than the 1.0-oz rate.
INTRODUCTION
Seedling infestation by cereal aphids can reduce the yield of winter wheat. Insecticidal
seed treatments are one option for protecting wheat from yield loss.
METHODS
Different rates of imidacloprid (Gaucho™ 480 (4FL)) seed treatments (0.0, 1.0, and 1.5 fl
oz (product)/cwt; 40.7% AI) were tested for control of cereal aphids in winter wheat plots at the
Central Research Station . Seed was also treated with fungicides (mixture of 0.6% AI
tebuconazole and 20% AI thiram, 3.5floz (product)/cwt) to prevent seed- and soil-home
diseases of wheat. All pesticide treatments were made by Gustafson, Inc., to certified
'Arapahoe' winter wheat seed. Treatment plots (32 by 115 ft) were arranged in a RGB with 6
replications. Wheat was sown 1-in deep with a Kirschman drill in 12-in wide furrow rows on4
Sep 1998. Fertilizer (46-0-0 (N-P-K), 100 Ib/ac) was applied at planting. Cereal aphids were
counted on 25 randomly selected plants per plot on 25 Sep and 14 Oct. Levels of insects other
than cereal aphids were very low. On 13 May 1999, plants showed foliar symptoms consistent
with low incidences of tan spot and wheat streak mosaic diseases. Plots were harvested by
combine on 22 Jul. Yield was taken from two, 6-ft wide combine strips 88 to 90 ft long within
each plot; exact measurements of strips were made immediately after each combine pass.
Moisture was measured for each combine strip sample, and yield data was adjusted to the
equivalent weight at 13.5 percent moisture. Test weights were determined by weighing 1-liter
grain samples per strip. Cereal aphid counts were subjected to a repeated measures analysis, with
the LSMEANS option used to separate treatment means. Harvest data were analyzed by using
ANOVA, with significant treatment means separated byFisher's LSD test (alpha = 0.05).
RESULTS
Cereal aphid counts in the treatment plots were well below economic thresholds on both
sampling dates. On 25 Sep, greenbugs, bird cherry-oat aphids, and com leaf aphids comprised
84.0, 15.3, and 0.7%, respectively, ofall cereal aphids counted; and on 14 Get, GB, BCDA, and
CLA they comprised 83.9, 10.7, and 5.4%, respectively. Cereal aphid counts differed by
treatment and date, but treatment by date interaction was not significant. Gaucho-treated plots
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had less cereal aphids than untreated plots on each sampling date, but Gaucho-treated plots did
not differ in the number of cereal aphids. Yield did not differ among treatments, hut test weights
were greater in Gaucho-treated plots. Imidacloprid suppressed cereal aphid populations and
protected fill of wheat kernels, but did not affect yield. Results achieved with the 1.5-oz rate of
Gaucho 4FL were no better statistically than the 1.0-oz rate.
ACKNOWLEDGMENT
We thank Mike Volek for help in establishing and maintaining the plots. Gustafson, Inc.,
provided financial assistance for this study.
Rate No. cereal aphids per 25 plants Yield Test weight
Treatment oz (product)/cwt 25 Sep 140ct bu/ac Ib/bu
Untreated check - 17.5a 8.5a 48.7a 59.3a
Gaucho 480 (4FL) 1.0 5.0b 0.5b 48.5a 60.0b
Gaucho 480 (4FL) 1.5 1.3b O.Ob 48.7a 60.2b
Meanswithin a colunmfollowed by the same letter are not significantly different (P = 0.05; LSMEANS (aphids per plot) or FLSD
(test weight)). On 25 Sep, GB, BCD, and CLA comprised 84.0, 15.3, and 0.7%, respectively, ofcereal aphids counted; on 14 Get,
GB, BCD, and CLAcomprised 83.9,10.7, and 5.4%, respectively, of cereal aphids counted.
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A
INFLUENCE OF PLANTING DATE ON CEREAL APHID INFESTATIONS IN
WINTER WHEAT, 1999
Louis Hesler and Kurt Dagel, USDA-ARS, Brookings
SUMMARY
More cereal aphids infested winter wheat sown at early and intermediate planting dates than
wheat sown at the latest planting date. Also, yellowing of seedlings was more prominent within
plots of the early and intermediate planting dates.
INTRODUCTION
Infestation of seedling winter wheat by cereal aphids can reduce the yield and lead to infection of
wheat with barley yellow dwarf virus. Severity of aphid infestation is generally affected by
planting date, but specific differences in cereal aphid infestation levels have not been determined
for various planting dates.
METHODS
Winter wheat was sown at three different planting dates (Sep. 8, 18, and 27, 1999) at the Central
Research Station at Highmore. Cereal aphid infestations were monitored on seedlings
throughout the fall until winter dormancy of the wheat. Cereal aphids were counted on 25 tillers
per plot of early, intermediate, and late plantings of winter wheat over 4 sampling dates.
RESULTS
Cereal aphid populations in plots of the early and intermediate planting dates began and then
increased at similar levels throughout the fall, with populations peaking slightly higher in the
early plots on the last sampling date (Fig. 1). Late-planted wheat had low cereal aphid
populations throughout the fall. Also, leaf yellowing was visible in the early and intermediate
plots by early November, but did not appear in the late-planted plots.
Planting Date #1 (Sep. 8)
Planting Date #2 (Sep. 16)
• Planting Date #3 (Sep. 27)
Sample Date
Figure 1. Number of cereal aphids on25 tillers per plot of early, intermediate, and late
plantings of winter wheat.
ACKNOWLEDGMENT
We thank Mike Volek for help in establishing our winter wheat plots.
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OAT RESEARCH
Dale Reeves and Lon Hall
Oat research at the Highmore Research Farm is used to test lines for potential variety
release The most important characteristics for varietal release are yield, yield stability, and test
w^eight; however, there may be several factors that will contribute to the increase of these
characteristics. Genetics, drought tolerance, lodging resistance. Barley YellowDwarf resistance,
crown rust, and stem rust resistance all contribute to increased yield and test weight. Some other
characteristics that are considered when releasing a variety are hull percent, high protein, high
oil, low oil, plant height, maturity, hulled or hulless, and hull color.
The quality of the oat may determine the consumer. The millers want a high protein, high
beta glucan and low oil; whereas, the livestock producer wants a high oil, high protein, and tall
variety. The race horse industry want a white hulled variety with very high test weight.
Plant breeding is a long drawn out process. It takes, on average, approximately 10 years
from the initial cross to varietal release. Weplant5000-6000 yield plots eachyear depending on
the disease pressure from the year before. We also plant approximately 12,000 to 15,000 head
rows (a head row comes from a single head from a segregating cross which is planted in a three
foot row) each year. Each one of these are looked at in the field for disease resistance and kernel
quality. We release a new variety about every two years which means there is one line out of
approximately 27,000 lines that becomes a variety. In order for a line to become released as a
variety, it has to perform well in all of the breeding nurseries before it is entered into the Tri-
State regional nursery (SD, ND, and MN), if it does well then it is entered in a Uniform nursery
(several states and Canada), and Standard Variety Oat testing. It will be released as variety only
if it has one or more superior traits over varieties in its maturity range.
SD94160 is a white hulled line that has been increased with the intent to release.
SD94160 yields 5.5 bu/A more and the weight test is .8 Ibs/bu less than Jerry in 35 comparisons.
It heads approximately four days later, has much better crovm rust resistance, and is higher in
protein than Jerry.
We have been working on a hulless oat variety using the single seed descent method for
eight years. Some of the advantages for hulless oats are more energy per pound, less storage,
less trucking, and you can feed them directly to baby pigs and chicks. Some disadvantages are
they are more vulnerable to storage insects, they don't flow through equipment easily,
environmental conditions will affect per cent of hulless, and until recently have been yield
resistant. We currently have a line that was tested in Standard Variety Oat testing that is
comparable to Jerry for yield on a groat pounds per acre basis. The groat protein and oil
percentage of this line is also higher than Jerry. SD95963 heads five to seven days earlier than
Paul which is a hulless variety out of North Dakota. Paul is about the only choice for a hulless
oat as of right now. SD95963 has out yielded Paul by 6.9 bu/A on average for 11 different
comparisons in South Dakota.
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1999 CROP PERFORMANCE RESULTS - SMALL GRAINS
R.G. Hall and K.K. Kirby
HARD RED SPRING WHEAT
Results for the 1999 HR spring wheat variety trial is indicated in Table 1. The top-
yielding varieties for 1999 include Ember, Forge, Russ, Sharp, Ivan, Parshall, Butte 86, and
Reeder. The better yielding varieties for the longer three-year term are Ember, Forge and
Russ. The least significant difference (LSD) values indicated varieties had to differ by 7 or 3
bushels per acre in 1999 and the longer three-year term, respectively, for there to be a
significant difference in yield.
OAT
Results for the 1999 trial are indicated in Table 2. The top-yielding varieties include
Ebeltoft, Jerry, Don, Riser, Settler, and Youngs. Although, Ebeltoft and Youngs exhibited
excellent yields in 1999, both were below average in bushel weight in this trial. The better
yielding varieties for the longer three-year term are Jerry, Don, Troy, and Settler. The least
significant difference (LSD) values indicated varieties had to differ by 17 or 16 bushels per
acre in 1999 and the longer three-year term, respectively, for there to be a significant yield
difference.
BARLEY
Results for the 1999 barley trial is indicated in Table 3. The top-yielding varieties for
1999 include Excel, Foster, Conlon, and Logan. The better yielding varieties for the longer
three-year term are Excel, Foster, Logan, Conlon, and Stander. The least significant
difference (LSD) values indicated varieties had to differ by 6 or 8 bushels per acre in 1999
and the longer three-year term, respectively, for there to be asignificant difference in yield.
HARD RED WINTER WHEAT
Results for the 1999 HR winter wheat variety trial are indicated in Table 4. The top-
yielding varieties for 1999 include 2137, Wesley, Hondo, Quantum 7588, Millennium, and
the white winter wheat Nuplains. The better yielding varieties for the longer three-year term
are 2127, Wesley, Vista, Culver, Alliance, Windstar, Jagger, and Nekota. The least
significant difference (LSD) values indicated varieties had to differ by 8 bushels per acre in
both 1999 and the longer two-year term, to be a significantly different inyield.
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Table 1. Hard red spring wheat variety yield and bushel weight trial
averages for 1999 and the years 1996, 1998-99.
VARIETY '99 3-YR ' 99 3-YR ' 99
— BU/A — — LBS/BU —
BUTTE 86 34 + 41 56 59+ 13.. 7
CHRIS,CK 22 30 55 57 + 14 .5
EMBER 41 + 45+ 54 59+ 11.5
FORGE 39+ 44 + 56 60+ 12. 4
HAGAR 29 54
•
14 . 8
HAMER 31 38 58 59+ 12 . 8
HJ9B 30 56 13. 0
INGOT 31 38 62+ 61+ 12.7
IVAN 36+ 55 12.3
NORA 23 55
•
14 .5
NORLANDER 32 39 59 58 + 14 . 0
NORPRO 29 54 13.3
OXEN 33 41 59 59+ 12. 6
PARSHALL 36+ 56 15.2
REEDER 34 +
•
55
•
14 . 4
RUSS 38 + 44 + 59 59+ 12. 6
SAXON 32 57 13.3
SHARP 37 + 41 58 59+ 13. 6
2375 30 40 58 59+ 13. 9
ARGENT ~(W) 32 55 15.1
377s ~(W) 25 53 14 . 4
SD3310 40+ 59 12.7
SD3335 41+ 60+ 13. 6
SD3345 39+ 61 + 13. 6
SD3348 35+ 61 + 13. 9
SD3355 35+ 57 12.2
SD3367 41+ 60+ 14 .2
SD3407 38 + 59 13.4
SD3414 36+ 55 13.7
SD8119 41 + 59
MN93413 30 56 12.5
ND709-9 37 + 58 14 . 8
ND716 31 59 14 .7
TEST AVG.: 34 40 57 59 13. 6
LSD (5%) : 7 3 2 $$
CV {%) : 15 11 2 2
~ A hard white (W) spring wheat variety.
+ Top-yield or bushel weight - within one LSD value ofhighest yield or
bushel weight.
$$ Differences within a colunm are not significant.
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Table 2. Oatvariety yield and bushel weight trial averages for 1999 and for 1996,1998-99.
VARIETY ' 99 3 -YR ' 99 3-YR '99 3-YR
- BU/A - LBS/BU -
a
-5
DON 124 + 118 + 34 35+ 14 . 9
EBELTOFT 131+ 35 • 15.5
HYTEST 88 82 38 + 37 + 17 . 3
JERRY 127 + 120+ 36 37 + 15.7
PAUL ~(HLS) 69 • 39+ • 17.7
RISER 119 + 94 35 36+ 17 . 3
SETTLER 117 + 107 + 36 36+ 17.7
TROY 112 111+ 35 35+ 14 . 8
YOUNGS 115+ • 34 • 15.4
SD93018 111 38 + 15.5
SD94004 118 + 39+ 16.6
SD94160 112 36 17.5
SD95298 109 34 16. 4
SD95300 116+ 36 16.5
SD95963~ (HLS) 76 39+ 17 .2
SD96709~ (HLS) 75 38 + 16.8
SD97575 110 37 15. 6
MN94112 101 34 • 14.4
16.3TEST AVG.
LSD (5%)
CV (%)
107
17
11
105
16
9
36
2
3
36
$$
4
~ HLS=hulless variety.
+Top-yield or bushel weight - within one LSD value ofhighest yield or bushel weight.
$$ Differences within a column are not significant.
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Table 3. Barley variety yield and bushel weight trial averages for 1999 and the
years 1996, 1998-99.
VARIETY '99 3-YR@ '99 3-YR@
BU/A - LBS/BU
CONLON 74 + 80 + 49 + 48 +
EXCEL 75 + 86 + 46 47 +
FOSTER 75 + 83 + 46 46 +
LOGAN 70 + 81 + 48 48 +
MNBRITE 66
•
47
•
ROBUST 67 74 46 47 +
STANDER , 66 78 + 46 47 +
M98 72 + 47
ND15477 60 , 46
ND16092 71 + , 50 +
ND16461 70 +
•
49 +
•
TEST AVG. : 70 80 47 47
LSD (5%): 6 8 1 $$
CV (%) : 6 7 2 2
+ Top-yield or top bushel weight - within one LSD value of
highest yield or bushel weight.
$$ Differences within a column are not significant.
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Table4. Hard red winterwheat variety yield and bushelweighttrial averages
for 1999 and for the years 1998-99.
VARIETY
ALLIANCE
ARAPAHOE
CRIMSON
CULVER
ELKHORN
HARDING
HONDO
JAGGER
MILLENNIUM
NEKOTA
PRONGHORN
QUANT.7588
RANSOM
ROSE
ROUGHRIDER
SCOUT 66
SEWARD
SIOUXLAND
TAM 107
TANDEM
VISTA
WESLEY
WINDSTAR
2137
BETTY-(W)
HEYNE-(W)
NUPLAINS-(W)
SD94I49
SD94241
SD95203
SD95218
NE93613
99 2-YR
— BU/A —
61 6 6+
51
47
58
41
50
67 +
57
65+
57
50
67 +
51
49
33
37
47
49
60
49
63
69+
60
71+
51
62
64 +
61
54
54
56
65+
59
55
69+
48
53
65 +
65 +
59
59
59
44
46
54
56
64
59
72+
73+
66+
73+
69+
67 +
99 2-YR
- LBS/BU -
59 61
59
62
61
60
61
62
61
60
60
61
62
57
62
58
61
57
57
60
62
59
59
59
61
61
61
62
62
61
62
60
61
60
63
61
61
60
62
62
62
59
62
60
62
60
59
62
62
60
61
59
62
63
61
'99 2-YR
10.8 11.3
12.8 13.2
13.4 12.7
10.1 11.5
13.4 13.4
14.6 14.2
13.3
11.9 12.0
12.6
12.4 12.5
14.5 13.8
12.4
13.8 13.4
13.2 13.0
15.0 14.0
13.4 13.3
12.6 12.0
13.2 12.8
11.9 11.8
13.5 13.4
11.8 11.9
11.8 11.6
11.6 12.0
11.4 11.3
12.8
13.0
12.3
12.4 12.0
11.4 11.6
12.2
13.3
12.5
TEST AVG. : 56 61 60 61
12.6 12.5
LSD (5%) : 8 8
CV (%) : 10 . 9
~ A hard white (W) winter wheat variety.
+Top yielder - within one LSD value ofhighest yield.
$$Differences within a column are not significant.
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FERTILIZER AND SOIL TEST EFFECTS ON SOYBEAN YIELD, fflGHMORE, SD,
1999
Jim Gerwing, Ron Gelderman, Anthony Ely, and Mike Volek
INTRODUCTION
Soil testing research has shown that knowledge of soil test levels can improve the
profitability of fertilizer use. Profits increase if more fertilizer is used when soil test levels are
low and little or no fertilizer is used when test levels are high. Frequently, however, the major
nutrients (N P K) and sometimes zinc and sulfur are applied without a current soil test. This
experiment was initiated to demonstrate the effects of applying phosphorus, potassium, zinc and
sulfur regardless of soil test. The intent is to continue the experiment on the same location at the
Highmore experiment station for a number of years. The planned rotation is soybean and wheat.
The objective is to demonstrate soil testings' ability to predict crop response to fertilizer and
fertilizer influence on soil tests.
MATERIALS AND METHODS
The experiment was established on a Glenham loam soil series on the Highmore
Experiment Station in 1997. Glenham soils are deep, well drained soils formed in friable glacial
till. Fertilizer treatments consist of a check where no fertilizer was applied, 50 lb/a nitrogen
(46-0-0) and 50 lb/a nitrogen plus either 35 lb phosphorous (0-46-0), 50 lb/a potassium (0-0-60),
25 lb sulfur (90% elemental S) or 5 lb Zn/a (ZnS04 - 35%). All fertilizer treatments were
broadcast by hand into the previous crop (wheat) stubble on May 3 and incorporated by discing.
Soybeans (Stine 1096-4 roundup ready) were drilled on May 18.
Plot size was 25 feet by 50 feet. Each treatment was replicated four times in a
randomized complete block design. Yields were measured with a small plot combine.
RESULTS AND DISCUSSION
Soil analysis on samples taken on 10/16/98 is reported in Table 1. Sulfur and potassium
soil tests were very high and neither of these nutrients would have been recommended for this
year. The 25 pounds of sulfur and 50 pounds of potassium applied the last two years raised the
soil tests 25 pounds and 178 ppm respectively. The 35 pounds of phosphorus applied in 1997
and 1998 raised the P test from 13 ppm (medium) in the check to 23 ppm. No phosphorus would
have been recommended for soybeans this year. The zinc test was raised from 0.74 ppm to 2.90
ppm by the 5 poimds of zinc applied twice. The check zinc test (0.74 ppm) was in the medium
soil test range. No zinc would have been recommended, however, since soybean is usually not
responsive to zinc regardless of soil test. The residual soil nitrate test after the 1998 wheat crop
was high, 90 and 95 pounds per acre two feet in the 60 lb N treatment and O N treatment
respectively (Table 1), even though wheat yield had averaged 44 bu/a. Apparently,
mineralization of soybean residue and soil organic matter supplied large amounts of N in 1998.
Nitrate tests following the soybeans in 1997 averaged 34 lb/a.
Soybean yield, oil and protein content and test weight are listed in Table 2. None of the
parameters measured were influenced by the fertilizer treatments. That is consistent with current
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SDSU fertilizer recommendations which do not suggest phosphorus, potassium, sulfur or zinc for
soybeans when soil test levels are similar to that in this study. The SDSU soil testing lab does
not recommend nitrogen for soybeans unless nodulation has failed and the soybeans exhibit N
deficiency. That was not the situation at Highmore this year and the soybeans did not respond to
the 50 lb of nitrogen applied.
Soybean yields averaged 33 bu/a this year, but were likely reduced by thin stands due to
crusting and poor emergence. Stand counts on June 15 showed less than 55,000 plants per acre
although some plants emerged later.
This site will be rotated back to wheat in 2000. Similar fertilizer treatments (N rate will
change) will be applied to the same plots in 2000. Yields and soil tests from the previous two
years of this study can be found in the 1997 and 1998 Highmore annual reports or in the 1997
and 1998 SDSU Plant Science Department Soil/Water Science Research Aimual Report, TB No.
99.
Table 1. Soil Test Levels, Highmore, 1999.
Soil Test* Check Treated
Nitrate, lb/a
0 - 6 in. 27 22
6 in. - 24 in. 68 68
Sulfur, lb/a
0 - 6 in. 12 14
6 in. - 24 in. 42 66
Phosphorus, ppm 13 23
Potassium, ppm 424 602
Zinc, ppm 0.74 2.9
0M,%^ 2.8
pH 6.7
Salts, mmho/cm 0.5
' Sampled 10/16/98
^Sampled 10/3/97
Table 2. Soybean Yield, Oil, Proteinand Test Weight, Fertilizer Trial,
Highmore, 1999
Soybean
Fertilizer Treatment Yield Oil Protein Test Wt
lb/a bu/a % % Ib/bu
0 34 18.2 35.7 58.0
50 N 32 18.4 35.6 58.2
50 N + 35 phosphorus 32 18.4 35.7 58.0
50 N + 50 potassium 33 18.6 35.3 58.1
50 N + 25 sulfur 33 18.5 35.2 57.6
50 N + 5 zinc 31 18.1 35.7 58.4
Pr. > F 0.96 0.18 0.55 0.40
CV% 13.1 1.6 1.3 0.94
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SUPPRESSION OF ALTERNARIA BLIGHT OF SAFFLOWER
WITH FOLIAR FUNGICIDES
M. Draper, L. Wrage, D. Vos, and S. Wagner
INTRODUCTION
Safflower is a relatively pest free crop under a semi-arid production enviroiunent. The crop
was showing great promise as a rotational alternative to wheat in western SD. It has shown good
yield potential and crops with high test weight can be paid a bonus for oil content. However, as
moisture and humidity increase, Altemaria blight, caused by the fungus Alternaria carthami can
become a serious disease. Altemaria blight typically appears late in the season and may lead to
prematuredeath of the crop. Test weight of the seed can be reduced, reflecting lower oil content,
and infections of the head can lead to discoloration of the seed. In 1997 and 1998, Altemaria blight
was devastating, preventing the harvest of safflower fields near Wall and Kadoka, SD.
MATERIALS AND METHODS
Trials were planted at a single locationat the Highmore Research Farm. A widely planted
variety, SF797, was usedin the study. Thecrop wasplanted on April 29, treated on June 30 and July
12, and harvested September 17,1999. Four fungicide treatments were appliedto the crop at early
bud, late bud, or both the early and late bud stage and compared with an untreated check (Table 1).
Treatments were replicated three times.
RESULTS AND DISCUSSION
All treatments led to a numerical increase in yield and test weight (Table 1), but significant
differences were not observed among the fungicide combinations tested. Yield ranged from 32.6
to 34.6 bu/A and 1974.1 to 2206.5 lb/A. Folicur and Quadris registered the best response among the
treatments in a year with relatively little disease pressure. With Folieur and Quadris the greatest
response was observedwith treatmentwhen the crop was in earlybud (Figure 1). This trend was
also observed with test weight of the harvested grain.
Altemaria leaf blight was not as severe in central South Dakota in 1999 as it had been in
1998. As such,yieldswerequitehigh. However, test weights werenot particularly high, indicating
lower oil content than preferable.
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Table 1: Yield and test weight response of safflower to various fungicide treatments.
n/a
4 fl oz/A
4 fl oz/A
4 fl oz/A
4 fl oz/A
4 fl oz/A
4 fl oz/A
0.125 Ibai/A
0.125 Ibai/A
0.125 Ibai/A
1 lb/A
1 lb/A
1 lb/A
Crop stage
n/a
Early bud
Late bud
Early & late
Early bud
Late bud
Early & late
Early bud
Late bud
Early & late
Early bud
Late bud
Early & late
Yield
(bu/A)
32.6
33.7
33.7
34.4
32.8
33.0
33.4
33.8
33.6
34.6
32.2
32.6
32.6
NS*
Test Weight
(#/bu)
T72
31.4
28.5
30.3
25.7
27.3
26.9
32.7
27.6
30.6
24.5
27.6
27.2
NS
Treatment
Untreated
Folicur
Folicur
Folicur
Tilt
Tilt
Tilt
Quadris
Quadris
Quadris
Polyram
Polyram
Polyram
LSD (0 05)
* Indicates:means arenot significantly different than the untreated control (Pq 05)
2300
2200
2100
2000
1900
1800
1700
1600
Figure 1: 1999 yield ofsafflower at Highmore, SD with and without fungicide application.
Yield is expressed in potmds per acre.
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WEED CONTROL
L. Wrage, D. Deneke, D. Vos, and S. Wagner
The experiment station provides a strategic location for several weed control field evaluation
and demonstration trials. The plots provide data used in the statewide weed control extension
program. They are also used for field tours.
The station location has been the primary site for evaluating downy brome (cheatgrass)
control in winter wheat. A block is devoted to maintaining the weed infestation and provides the
winter wheat crop for comparing herbicides, including experimental products. Data are reported in
the following tables.
No-till com, soybeans, sunflower, and grain sorghum were established to compare
performance of herbicide programs. Safflower studies were continued.
Early weed competition was especially apparent in no-till row crops. Results demonstrated
the importance of early grass control, even if weeds were controlled later.
The contribution of station personnel for preparation and maintenance of plots is
acknowledged.
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Table 1. Cheatgrass Evaluation in Winter Wheat
RGB; 3 reps
Variety: Arapahoe
Planting Date: 9/3/98
. SPRE/PRE: 9/3/98
FPOST: 11/2/98; W. Wheat 3 If+ 2 tiller;
Dobr 2 If, 1-1.5 In.
SPOST: 3/30/99; W. Wheat 3 If;
Dobr 1-3 if, 1.5 In.
Soil: Clay loam; 2.4% OM; 7.2 pH
Precipitation:
SPRE/PRE
FPOST
SPOST
1®' week
2"'' week
1®' week
2"'' week
1" week
2"'' week
0.00 Inches
0.00 Inches
0.05 Inches
1.00 Inches
0.35 Inches
1.35 Inches
COMMENTS: Very limited fall precipitation; limited early weed emergence. Fall post timing of
Maverick provided excellent control. Possible crop Injury from 2,4-D In the fall
treatment.
Treatment
Check
Rate/A
% Dobr
7/22/99
Yield
bu/A
11
Treflan
Treflan
7.5 lb
1.5 pt
20
23
18
18
PREEMERGENCE
Amber
Finesse
Treflan
Maverick
Maverick
.56 oz
.4 oz
1.5 pt
.5 oz
1 oz
38
43
23
37
53
20
26
15
20
34
FALL POSTEMERGENCE
Amber+ X-77
Finesse-hX-77
Maverick-r-X-77
Maverick + 2,4-D ester+ X-77
.56 oz-F.25%
.4 oz-F .25%
.5 oz-F .5%
.5 oz-F 1 pt + .5%
25
33
92
88
19
22
49
38
SPRING POSTEMERGENCE
Maverick-fX-77
Maverick + Banvel + X-77
Maverick -t- Ally -t- X-77
.5 oz-F.5%
.5 oz-F4 oz-F .5%
.5 oz-F .1 oz-F .5%
37
35
38
30
27
27
Exp. + Banvel + X-77
Exp. -fX-77
Exp. + X-77
.62 oz + 4 oz-F.25%
.62 OZ-F.25%
.91 oz + .25%
28
25
32
21
29
24
Maverick + 2,4-D ester-f-X-77
Exp.-F2,4-D ester-FX-77
.5 oz-F 1 pt-F.5%
.62 0Z + 1 pt-F.25%
33
32
30
23
LSD (.05) 12
10
Table 2. Weed Control in Safflower
RCB; 3 reps
Planting Date: 4/29/99
PPI/PRE: 4/29/99
POST: 6/7/99; Safflower 6-8 in;
Grft 3-4 If
Soil: Clay loam; 2.1% CM; 6.7 pH
COMMENTS: Good crop stand and growth.
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Precipitation:
PPI/PRE
POST
1^' week
2"'' week
1®' week
2"" week
2.25 inches
1.80 inches
0.20 inches
1.15 inches
VCRR = Visual Crop Response Rating
(0 = no injury; 100 = complete kill)
Grft = Green foxtail
Colq = Common lambsquarter
% VCRR % Grft % Colq Yield
Treatment Rate/A 8/25/99 8/25/99 8/25/99 lbs/A
Check — 0 0 0 1396
PREPLANT INCORPORATED
Treflan 1 qt 2 99 98 1416
Sonalan 3 pt 5 99 99 1613
Treflan + Spartan 1.5 pt-f-4 oz 0 99 99 1440
Treflan -t-Valor 1.5 pt + 3 oz 15 99 98 1231
Treflan + R6447 1.5 pt-t-1.25 oz 2 99 96 1412
SHALLOW PREPLANT INCORPORATED
Frontier 2pt 17 99 71 1214
Dual II 2.5 pt 0 99 99 1533
PREEMERGENCE
Dual II 2.5 pt \ 0 99 73 1461
PREEMERGENCE & POSTEMERGENCE
Valor&Poast Plus + COC 3 OZ&1 pt+ 1 qt 18 99 92 1197
R6447&Poast Plus-f-COC 1.25 0Z&1 pt + 1 qt 3 99 92 1388
R6447&Poast Plus-l-COC 2.5 0Z&1 pt-F 1 qt 10 99 90 1331
Spartan&Poast Plus-t-COC 4 oz8i1 pt-F 1 qt 7 99 96 1362
Spartan&Poast Plus-fCOC 8 OZ&1 pt+ 1 qt 22 97 99 1301
POSTEMERGENCE
Poast Plus-hCOC 1 pt -F1 qt 7 99 77 1294
Assure ll-l-COC 8 oz +1 qt 3 99 63 1418
Select+ COC 7 oz +1 qt 8 99 57 1266
Pinnacle -fX-77 .25oz-F.25% 15 87 85 1236
Pinnacle -l-X-77 .5 oz-f.25% 10 78 92 1234
LSD (.05) 9 8 9 222
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Table 3. No-Till Sunflower Weed Control
RCB: 3 reps
Planting Date: 6/7/99
30EPP: 4/29/99
15EPP: 5/17/99
PRE: 6/7/99
Soil: Clay loam; 2.4% OM; 7.2 pH
VCRR = Visual Crop Response Rating
{0 = no injury; 100 = complete kill)
Precipitation:
30EPP
15EPP
PRE
1®' week
2"" week
1®' week
2"'' week
1®' week
2"^ week
2.25 inches
1.80 inches
0.00 inches
0.00 inches
0.20 inches
1.15 inches
COMMENTS: No-till planting in wheat stubble. Uneven stand; seed-soil contact and poor furrow
closure apparent factor in stand and early crop response ratings. Crop response greater
than 20% would be noted on a field basis. Some rates higher than label limits.
Demonstrates importance of seed coverage and planting depth.
Treatment
Check
30 EPF
Spartan
Spartan
Prowl + Spartan
15 EPP
Spartan
Prowl + Spartan
PREEMERGENCE
Spartan
Prowl + Spartan
Spartan
Spartan
R6447
R6447 + Prowl
30 EPP
Valor
Valor
PREEMERGENCE
Prowl
Valor + Roundup Ultra+ AMS
30 EPP
Dual II Magnum
Dual II Magnum + Spartan
Rate/A
4 oz
5.33 oz
2.5 pt + 4 oz
4 oz
2.5 pt + 4 oz
4 oz
2.5 pt + 4 oz
8 oz
4 oz
2.5 oz
1.25 oz + 2.5 pt
3 oz
2 oz
2.67 pt
3 oz +1.5 pt + 8.5 lb/100 gal
1.67 pt
1.33 pt + 2.67 oz
% VCRR
6/24/99
0
0
3
0
5
3
15
12
17
3
13
12
5
5
3
32
2
3
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Table 3. No-Till Sunflower Weed Control (Continued . . .)
% VCRR
Treatment Rate/A 6/24/99
PREEMERGENCE
Dual II Magnum 1.67 pt 3
Prowl + Roundup Ultra+ AMS 2.67 pt + 1.5 pt + 8.5 Ib/.l 00 gal 10
30 EPP&PREEMERGENCE
Prowl&Roundup Ultra + AMS 2.67 pt&1.5 pt + 8.5 lb/100 gal 7
PREEMERGENCE
Prowl + Roundup Ultra + 2.67 pt + 1.5 pt +
2,4-D ester + AMS 1 pt + 8.5 lb/100 gal 43
Prowl + Roundup Ultra + 2.67 pt + 1.5 pt +
Harmony Extra + AMS .4 oz + 8.5 lb/100 gal 8
LSD (.05) 10
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FIELD EVALUATION OF WOODY PLANT MATERIALS
fflGHMORE, SD FIELD EVALUATION PLANTING
Dwight Tober, Plant Materials Specialist, USDA/NRCS
Bismarck, ND
OBJECTIVES
1. Assemble and evaluate the adaptation and performance of selected woody plant material for
field and farmstead windbreaks, wildlife habitat, and streambank and lakeshore plantings in
the Northern Great Plains.
2. Select and cooperatively release superior cultivars for increase by commercial nurseries.
ACTIVITIES IN 1999
A total of 142 accessions of 83 different species are currently being evaluated. No new
entries were added in 1999, primarily because of a lack of room. Weed control and maintenance
were excellent. There are some broken branches and limbs resulting from snow damage, as well
as natural die back of some species, that will need some fairly extensive cleanup. All of the
apricot and some entries of crabapple, poplar, Russian olive, and other species were identified
for removal. Following removal and cleanup of this material additional room will be available
for limited planting of additional entries. A lack of space for new entries is a concern and will
need to be addressed in the near future. I spent time on August 24 removing contaminant species
from the planting. Weed speeies consisted primarily of Siberian elm and mulberry. Trees and
shrubs were evaluated on September 23-24 and included those entries planted in 1995, 1993,
1990, 1985, and 1980. Measurements and notes were taken on crown spread and plant height;
disease and insect damage; drought and cold tolerance; fruit production; survival; vigor; and
snow and animal damage. Photographs were taken to document performance. Missing or
damaged identification stakeswere noted. Greg Yappcoordinated the 15-year data collection on
all of the trees at the drip site including plant height and canopy spread.
*The following accessions were noted to have superior performance: ND-1134 hybrid plum;
908041 false indigo; and 9035212 sandbar willow. These selections have also performed well at
other locations and are tentatively scheduled for cooperative release pending further data
summary and analysis.
*Final signatureswere received for the formal release of 'Legacy' late lilac. Release cooperators
include Ae USDA Natural Resomces Conservation Service and the Agricultural Experiment
Stations in North Dakota, South Dakota, and Miimesota. Legacy has performed well at
Highmore and data collected from the site helped support the release of this valuable new
windbreak cultivar.
*A color release brochure is currently being developed for 'Legacy' late lilac.
40
SUMMARY OF ACCOMPLISHMENTS
Selected accessions/cultivars which have performed well at the Highmore site and show promise
for additional testing and/or promotion for conservation use include the following:
'Cardan' green ash
'Centeimial' cotoneaster
'Sakakawea' silver buffaloberry
'Indigo' silky dogwood
ND-1134 hybrid plum
ND-3902 sandbar willow
ND-1879 honeylocust
'Legacy' late lilac
'Streamco' purpleosier willow
9058862 tamarack
ND-170 cotoneaster
'Bighorn' skunkbush sumac
14272 hybrid poplar
9069081 littleleaf linden
hybrid poplar 9069085 (Raverdeau)
9063130 river birch
9016318 Siberian elm
'Oahe' hackberry
'Scarlet' Mongolian cherry
'McDermand' Ussurian pear
'Regal' Russian almond
ND-21 narmyberry
9047238 sea buckthorn
9008041 false indigo
ND-1863 honeylocust
'Freedom' blueleaf honeysuckle
'Meadowlark' forsythia
'Midwest' Manchurian crabapple
323957 chokeberry
ND-2103 highbush cranberry
hybrid poplar 9069086 (Theves)
hybrid poplar (Italica strains)
9047228 pygmy caragana
This field evaluation planting site was established in 1978. Data from this planting has been
used to document the cooperative release of the cultivars listed below. These cultivars are
currently in large scale production and use in conservation plantings throughout the Northern
Great Plains. Several more releases are anticipated in the near future. Information gathered
concerning plant performance assists cooperating nurseryman and plant researchers in
determining the range of adaptation of many other accessions/cultivars also included in the test
planting.
'Cardan'green ash (1979)
'Oahe' hackberry (1982)
'Sakakawea' silver buffaloberry (1984)
'Scarlet' Mongolian cherry (1984)
'Centennial' cotoneaster (1987)
'McDermand' Ussurian pear (1990)
'Homestead' Arnold hawthorn (1993)
'CanAm' hybrid poplar (1995)
'Regal' Russian almond (1997)
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1999 ALFALFA PRODUCTION
Robin Bortnem and Vance Owens
Selection of an alfalfa cultivar to meet your specific needs can be a daunting process.
There are numerous cultivars on the market plus new releases annually. Even though our yield
trial doesn't contain all available cultivars, it should be a helpful tool in identifying cultivars
suitable for your specific needs. The following table provides forage production data from 15
different cultivars currently available. It contains potato leafhopper ratings and yield data (tons
of dry matter per acre) for the 1998 and 1999 growing seasons. Cultivars are ranked in
descending order based on total production in 1999. Differences between cultivars can be
detected using the least significant difference (LSD) value listed at the bottom of each table.
When the difference between the value of two cultivars exceeds the LSD value they are
considered significantly different from each other.
The alfalfa cultivar yield trial established in May 1998 contains 6 replications per entry
planted at 15 lbs pure live seed (PLS)/acre. Fifty poimds of super phosphate (P2O5) was applied
preplant, as was Treflan for weed control. Soil samples were taken in the spring of 1999 and
according to recommendations from the South Dakota State Soil Testing Laboratory fertility
levels were adequate.
Plots were harvested once in the establishment year and 3 times in 1999. Fresh herbage
weights were obtained in the field immediately following plot removal with a sickle-type
harvester. Random subsamples from the fresh herbage were taken to determine percent dry
matter. Data were analyzed by analysis of variance and yield differences among cultivars were
tested by the LSD procedure at the 0.05 level of probability (Table 1).
Total forage production for the 1999 growing season at the Highmore Station ranged
from 3.56 to 4.31 tons of dry matter per acre. Approximately 80% of the forage was produced
within the first 2 cuttings. Potato leafhopper (PLH) damage occurred in July as in the
establishment year. Ratings were taken prior to harvest and both years are listed in the table
below.
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Table 1.
1999 1998 21 July 6 July
Cultivar 26 May 6 July 3 Aug. Total Total 1998 1999
Tons of dry matter/acre PLH rating"
MagnumV 1.83 1.61 0.87 4.31 1.03 1.8 2.3
WL324 1.81 1.55 0.88 4.24 0.93 1.8 1.7
TMF 421 1.75 1.60 0.83 4.18 0.88 1.8 1.8
Husky Supreme 1.69 1.62 0.87 4.17 0.96 1.8 2.0
Vemal 1.81 1.56 0.77 4.13 1.03 1.7 2.5
ICi 620 1.75 1.54 0.81 4.11 0.97 2.3 1.2
WL 325HQ 1.67 1.54 0.89 4.09 0.97 1.7 2.3
Pioneer Brand 53Q60 1.68 1.54 0.86 4.07 0.92 2.0 1.8
DK140 1.76 1.52 0.79 4.07 0.99 1.8 2.0
WL 232HQ 1.68 1.50 0.81 3.98 1.02 2.2 2.3
Goldrush 747 1.65 1.50 0.81 3.95 0.82 1.3 2.5
TMF Multiplier II 1.61 1.48 0.75 3.83 0.90 1.7 2.2
Pioneer Brand 53V63 1.54 1.55 0.75 3.83 0.91 2.3 1.2
DK 134 1.62 1.46 0.74 3.82 0.88 2.0 2.0
Frontier 2000 1.42 1.44 0.71 3.56 0.93. 2.0 2.5
Mean 1.68 1.53 0.81 4.02 0.94 1.89 2.02
Maturity Early bud flower Early flower
LSD (P = 0.05) 0.15 NS NS 0.37 NS 0.45 0.6
' Potato leafhopper resistance ratings: North American Alfalfa Improvement Conference
1 No apparent injury
2 Very minor stunting and yellowing
3 Moderate stunting, yellowing is evident on 20-40% of leaves
4 Significant injury, plantshowing stunting withyellowing on 40-60% of leaves
5 Severe injury, plants withsevere stunting, yellowing or reddening evident on 60-
100% of leaves
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